The source of pain and the background to the pain mechanisms associated with mid-portion Achilles tendinopathy have not yet been clarified. Intratendinous degenerative changes are most often addressed when present. However, it is questionable if degeneration of the tendon itself is the main cause of pain. Pain is often most prominent on the medial side, 2-7 cm from the insertion onto the calcaneus. The medial location of the pain has been explained to be caused by enhanced stress on the calcaneal tendon due to hyperpronation. However, on this medial side the plantaris tendon is also located. It has been postulated that the plantaris tendon might play a role in these medially located symptoms. To our knowledge, the exact anatomy and relationship between the plantaris-and calcaneal tendon at the level of complaints have not been anatomically assessed. This was the purpose of our study. One-hundred and seven lower extremities were dissected. After opening the superficial fascia and paratendon, the plantaris tendon was bluntly released from the calcaneal tendon moving distally. The incidence of the plantaris tendon, its course, site of insertion and possible connections were documented. When with manual force the plantaris tendon could not be released, it was defined as a 'connection' with the calcaneal tendon. In all specimens a plantaris tendon was identified. Nine different sites of insertion were found, mostly medial and fan-shaped onto the calcaneus. In 11 specimens (10%) firm connections were found at the level of the calcaneal tendon mid-portion. Clinical and histological studies are needed to confirm the role of the plantaris tendon in mid-portion Achilles tendinopathy.
Introduction
Mid-portion Achilles tendinopathy is an entity that is generally difficult to treat. Peritendinous and intratendinous changes seem to co-exist in the majority of patients (Tan & Chan, 2008) . The source of pain and the background to the pain mechanisms associated with mid-portion Achilles tendinopathy have not yet been clarified (Maffulli et al. 2004 ). Therefore, a wide range of conservative and surgical treatments is available, addressing different possible contributing properties of the tendon and its surrounding tissues. Why surgery promotes healing of the Achilles tendon is still not understood (Sandmeier & Renstrom, 1997) . Intratendinous degenerative changes are most often addressed when present. However, it is questionable if degeneration of the tendon itself is the main cause of pain, as intratendinous changes are found in up to 34% of people 'without' complaints (Kannus & Jozsa, 1991; Haims et al. 2000; Khan et al. 2003; Emerson et al. 2009 ). Recently, a long-term follow-up study was published revealing persistent structural abnormalities and thickening of the tendon 13 years after intratendon surgery for mid-portion Achilles tendinopathy, whereas all patients were satisfied with the results and went back to calcaneal tendon-loading activities without restrictions (Alfredson et al. 2008) .
Pain is the main symptom that leads a patient to seek medical help. It is often most prominent at 2-7 cm from the insertion onto the calcaneus on the medial side (Segesser et al. 1995) . Most ultrasonographic mid-portion disorders (91-100%) are found in this medial segment of the tendon (Gibbon et al. 1999; de Vos et al. 2009 ). It has been proposed that the medial pain is caused by enhanced stress on the calcaneal tendon due to hyperpronation. However, on this medial side the plantaris tendon is also located. It is enclosed in a paratendon collectively with the calcaneal tendon. Steenstra and van Dijk described that during Achilles tendoscopy for patients with symptomatic Achilles tendinopathy, the plantaris tendon was fixed to the Achilles tendon at the level of complaints. Where in a normal situation the plantaris tendon can glide in relation to the Achilles tendon, it was postulated that the plantaris tendon plays a role in these medially located symptoms (Steenstra & van Dijk, 2006) .
To our knowledge, the exact anatomy and relationship between the anatomical structures at the level of mid-portion calcaneal tendon complaints have not been assessed. This was the purpose of our study.
Materials and methods Specimens
One-hundred and seven lower extremities were obtained from donors. During their lives the donors signed informed consent for the use of their bodies for scientific or educational purposes. Twenty-six were fresh-frozen ()20°C) and thawed at room temperature for dissection. Eighty-one had been fixated in formalin. Sixty-two were male legs, 37 female, and of eight this information was not available. History was unknown. The mean age was 84 years (SD ± 9.3 years). Fifty-three left (49.5%) and 54 (50.5%) right lower legs were dissected. Of 22 specimens both legs were available (n = 44), 63 were unilateral.
Anatomical dissection
Dissection was done by two observers. A longitudinal incision though the skin and subcutaneous tissue was made from the condylus medialis femoris to the medial distal third of the calcaneus, after which it was lengthened perpendicularly to the lateral side of the calcaneus. After opening the superficial fascia and paratendon, the mid-portion of the calcaneal tendon was inspected. Distally the plantaris tendon was not always visible; when searched for proximally after bluntly releasing the fascia between the medial belly of the gastrocnemius muscle and the soleus muscle, it could always be identified. After this it was released by hand from the calcaneal tendon moving distally (Fig. 1) .
When with maximum manual pulling force the plantaris tendon could not be released from the calcaneal tendon, it was defined as an attachment to the calcaneal tendon. Location of the attachment in relation to the insertion of the calcaneal tendon was measured with a millimetre-precise ruler.
The calcaneal tendon, incidence of the plantaris tendon, their relationships and the site of the mid-portion calcaneal tendon and the insertion of the plantaris tendon onto the calcaneus were documented.
Results
One-hundred and seven lower legs were dissected. In 96 specimens the calcaneal tendon and plantaris tendon run separately and can glide in relation with each other. In the other 11 specimens we found a firm attachment of the plantaris tendon to the calcaneal tendon; in six of 26 freshfrozen specimens (23%), and in five of 81 formalin-fixated specimens. In three specimens the plantaris-and calcaneal tendon were held together by a retinaculum-like structure, transversally constricting the calcaneal-and plantaris tendon 32-88 mm proximal to the insertion (Fig. 2) ; in three specimens the plantaris tendon inserted on the mid-portion of the calcaneal tendon at 20-65 mm proximal to the calcaneal insertion of the calcaneal tendon; two inserted into the deep fascia; two adhered onto the anteromedial-and one onto the anterior side of the calcaneal tendon by cords of solid tissue but inserted into the calcaneus. The macroscopic image of a retinaculum-like structure made us consider this as being prone to pathology (Fig. 2) . Four of 11 attachments were in legs of which the other side was also available; however, none of the connections was bilateral. The plantaris tendon and Achilles tendinopathy, M. N. van Sterkenburg et al. 337 
